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(57)Abstract: 

PROBLEM TO BE SOLVED: To present a large 

observation viewing angle being >100° by a single lens, ^ 
to make the degree of the freedom of a pupil position 
large and to obtain an observation picture which is 
uniform and clear extending over a periphery by 
constituting an eyepiece optical system of a 1st to a 4th 
specified lens groups. 

SOLUTION: The eyepiece optical system 2 is 
constituted so that the 1st to the 4th lens groups G1- 
G4 are arranged in turn from an entrance pupil 1 side. 
The 1st positive lens group G1 is constituted of a lens 
obtained by joining a meniscus lens L1 whose concave 
surface is turned to an eyeball side and a positive 
meniscus lens L2. The 2nd lens group G2 is constituted 
of a lens L3 whose both surfaces are aspherical and 
whose axial refracting power is negative. The 3rd lens 
group G3 is constituted of a lens L4 whose both 
surfaces are aspherical and whose axial refracting power 
is positive. The 4th positive lens group G4 is constituted 

of a lens obtained by joining a positive biconvex lens L5 and a negative biconcave lens L6. Then, 
a flat picture on a two-dimensional display element is enlarged and projected on the eyeball as 
a virtual image. Besides, it is preferable that the peripheral parts of both surfaces of the lenses 
L3 and L4 are curved so that the concave surfaces are turned to the eyeball side. 
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n K A4 A6 A8 A10 

5 2.348008 -2.909788e-06 1.792951e-07 -6.443225e-12 -I.759522e-12 

6 -103403 -1.853932e-05 5.253922e-08 2.677245e-10 -I.376774e-12 

7 270.7032 8.009155e-05 1.285392e-07 -1.897323e-09 2.457604e-12 

8 -0.9728348 1.226507e-04 2.409810e-O8 -1.445618e~09 1.652577e-12 
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1.80518 


25.46 




3 


-101.5613 


4.911443 


1.83481 


42.70 




4 


-24.50339 


0.1973921 








5 


-71.52993 


1.415256 


1.80518 


25.46 


ASP 


6 


-1072.932 


0.1991061 






ASP 


7 


576.4792 


1.495441 


1.80400 


46.60 


ASP 


8 


-51.74215 


0.1961301 






ASP 


9 


30.16041 


16.39692 


1.B8067 


41.01 




10 


-45.23118 


1.446452 


1.92286 


20.88 




11 


28.08398 










<Aspherical Coefficient) 








0 


R 


A4 


A6 


A8 


AlO 


5 


-13.345S8 -4. 


708608e-0fi 


1.306524e-0? 


6.222581e- 


11 -1.615528C-12 


6 


-414339.1 -2.340399e-05 


6.35461e-08 


2.807194e- 


!0 -1.46533e-12 


7 


548.5979 4. 


669699e-Q5 


1.637019e-07 


-2. 126294e-09 3.Z62974e-12 


8 


-3.475104 8.52946e-05 


4.682498e-08 


-1.650631e-09 2.453772e-12 



[0 0 3 4] 



(8) ftmW- 1 0- 1 8 6 2 4 5 



EPD = 


6 ram 










F/# = 


3. 58 










f = 2 1 


. 1 9 mm 










o> = 5 5 


. 3deg 













n 




ri 


di 


ni 


vi 




1 


Infinity 


10 






AST 


2 


-66.38709 


1.181056 


1.84666 


23.78 




3 


-87 12748 


4.872591 


1 . 88067 


41.01 




4 


-23.58734 


0.1997949 








5 


-8 1. 32221 


1.2532 


1.84666 


23.83 


ASP 


6 


1028.751 


0.1964757 






ASP 


7 


499.0782 


1.29165 


1.81600 


46.57 


ASP 


8 


-62.94417 


0.1969382 






ASP 


9 


28.96059 


16.88361 


1.88300 


40.80 




10 


-44.28579 


1.260425 


1.92286 


20.66 




11 


27.88903 











(Aspherical Coefficient) 

m K A4 A6 A8 A10 

5 -23.67701 -4.2937e-06 t.l88588e-07 6.350464e-U -1.612995e-12 

6 -348761.3 -2.130919e-05 6.640323e-08 2.901398e-10 -1.584292e-12 

7 612.7471 5.684473e-05 1.589315e-07 -1 .886907e-09 2.72789le-12 

8 -3.123111 9.579332e-05 5.536085e-08 -1 . 591694^-09 2.295459e-12 



[0 0 3 5] 



(9) 



0- 1 8 6 2 4 5 



E PD = 


6 mm 




F/# = 


3.5 4 




f = 2 1 


. 2 2mm 




a>= 5 5 


. 3deg 





D 


ri 


di 


1 


Infinity 


10 


2 


-74.88661 


1.182315 




-77 A7*ifi? 




4 


-24.25599 


0.1969599 


5 


-71.73665 


1.340749 


6 


-9U.71B 


0.198743 


7 


494.8345 


1.242744 


8 


-61.62204 


0.1995371 


9 


28.47602 


17.35285 


10 


-41.16908 


1.199999 


11 


28.71935 





ni vi 

1.80518 25.39 

1.88067 41.01 

1.80810 22.80 

1.81550 44.54 

1.88067 41.01 

1.95250 20.36 



AST 



ASP 
ASP 
ASP 
ASP 



<Aspherical Coefficient) 

n K A4 A6 A8 A10 

5 -24.30437 -3.937811e-06 I.396362e-07 6.271357e-ll -1.703654e-12 

6 -247994.8 -2.10953e-05 7.343356e-08 2.774891e-10 -1 .528556e-12 

7 584.9283 6.549401e-05 1.442423e-07 -1.756 133e-09 2.392617e-12 

8 -2.859731 l.057710e-04 4.927167e-D8 -1.481149e-09 l.950970e-12 



[0 0 3 6] 



(10) 



ftmW* 1 0- 1 8 6 2 4 5 





E P D = 6 mm 
F/#=3. 4 9 
f = 2 0. 9 5mm 
cj=55. 3 deg 



D 


ri 


di 


ni 


v i 




1 


Infinity 


10 






AST 


z 


-69.27763 


1.188851 


1.92286 


20.68 




3 


-59.59411 


3.955724 


1.88067 


41.01 




4 


-23.60138 


0.1981361 








5 


-73.12861 


1.280791 


1.84666 


23.78 


ASP 


6 


-691.7899 


0.1960733 






ASP 


7 


480.5761 


1.194867 


1.81550 


44.54 


ASP 


8 


-60.30821 


0.1996047 






ASP 


9 


28.40611 


17.35652 


1.88300 


40.80 




10 


-39.59935 


1.199856 


1.95250 


20.36 




11 


• 27.94164 










<Aspherical Coefficient) 








a 


K A4 


A6 




A8 


AlO 



5 -22.94933 -3.181612e-06 1.436829e-07 6.760054e-ll -1. 757522e-12 

6 -86199.07 -2.050519e-05 7.390002e-08 2.790334e-!0 -1.57l828e-l2 

7 560.7989 6.699492e-05 1.447558e-07 -1.76436e-09 2.430195e-12 

8 -2.934674 1.079733e-04 4.937931e-08 -1 .469864e-09 1.946469e-12 



[0 0 3 7] 



(11) 0- 1 8 6 2 4 5 



<&fi££S£0*J7> 



E P D = 6 mm 
F/#=3. 4 1 
f = 2 0. 4 5mm 
6)=55. 3deg 



0 




di 


ni 


VI 




1 


Infinity 


10 






AST 


2 


-64.76193 


1.186534 


1.805180 


25.46 




3 


-61.66312 


4.364967 


1.880670 


41.01 




4 


-22.71209 


0.199997 








5 


-72.45874 


1.293703 


1.846660 


23.78 


ASP 


6 


-562.8489 


0.1978953 






ASP 


7 


555.9298 


1.204427 


1.794997 


45.30 


. ASP 


8 


-53.52756 


0.1983603 






ASP 


9 


29.13636 


17.24395 


1.880670 


41.01 




10 


-38.49217 


1.343959 


1.922860 


20.68 




11 


25.87751 











(Ashpherical Coefficient) 

■ K A4 A6 A8 A10 

5 -24.80971 -2.444776e-06 1.5344l8e-07 7.6J8636e-ll -I .644966e-12 

6 -58806.52 -1 .845493e-05 7.318167e-08 2.750231e-10 -1 .449131e-12 

7 395.4237 6.6I7951e-05 1.346359e-07 -1 .791717e-09 2.553931e-12 

8 -2.440146 1.049226e-04 4.778825e-08 -1 .434276e-09 1.904723e-12 



[0038] x\z&&mnmm\zm-rz>, u>xjk^ 
<Dm&mm£. m&mM<Dtt&Tm.{z$.tsbT7jk?. <i 

f : ±m<Dm&mm (mm) 
f 1 : G 1 i#<m£Sei§i(mm) 
f 2 : G 2®<D®l±m£M%L{mm) 
f 3 : G 3U<DU±M£MM{mm) 



f 4 : G4&<DM£M%Hmm) 

f 1 2 : g i mta 2®<D-amto±m.$&n{™m) 
f 34 : g 2mtG 3m<D^m^±m.^mm{mm) 

±&<D&mn£Mmtt$i& 5 4 6 nmlCfcCr-Sfirc-fc 
•5. 

[0 0 3 9] 

[£8] 



m t fl f2 f3 U f!2 f34 fl/f If2l/f f3/f f4/f f!2/f34 



1 


20.3 33.8 


-87.9 


54.8 8084 55.1 40 


1.66 


4.32 


2.69 


397.4 


1.38 


2 


20.6 33.9 


-88.4 


60.5 


517 


55.4 40.9 


1.65 


4.30 


2.94 


25.1 


1.36 


3 


21.6 39.4 


-94.4 


58.8 


2Z0 


69.1 37 


1.62 


4.36 


2.72 


10.2 


1.87 


4 


21.2 38.6 


-103.4 68.2 


159 


63.1 38.8 


1.82 


4.88 


3.22 


7.5 


1.62 


5 


21.2 38.5 


-95.4 


66.9 


156 


65.9 37.7 


1.81 


4.50 


3.15 


7.3 


1.75 


6 


21.0 38.2 


-95.7 


65.4 


168 


65.0 37.5 


1.82 


4.57 


3.12 


8.0 


1.73 


7 


20.5 37.3 


-97.4 


61.2 


237 


61.9 37.7 


1.82 


4.76 


2.99 


11.6 


1.64 



[0040] 08~i 4 iz±m^mmmm 1 ~ 7 icwje 

■T£8|JKi£0£7F-fo E Ytt^ys^^MWBirt. EX 

li-y-x<y^;UK®rt<DlRM*^-r. WLI, Wl_2, W 
L3li§'»M4 7 0 nm, 5 4 6 nm, 6 1 0 nmlC 



(12) ftmW 1 0- 1 8 6 2 4 5 



to o 4 1 1 nm<DBm8 cm2<o&w) . -og\z. ± 

Mi^«^SO«EE(ctJ$@i SlctUlftB^-rs. si 
5ICS3l>T\ 3 li 2 %5c£5tX?. 2 liStJSflQl ~ 7 |C 
TI&WLfcmi<DfSB£|c<fc*&Bg7ti?^ 2 0(ilg|g3t 
^2^H^Ufcglg^gg. 1 0(i8!g#H<DBg 
J*. 5 0 liS^S^ 3.- 7K3 0L, 30R 

h ommzmfetztcit) hiiT^s. 2 ;*7cg 
mm^ira&m&Tii-fm 1 6<fcpi«nzLCD, eld, fed. c 
RTOQ/jts&jF&T-tffflo&ns. cine.ro 5*. LCD* 

liifJtrr. LED, E L -52625 (S^^BS) tfiWi 

^^3lCffi*iA*nTtNSo ELD, FED, 

C R Tmo S*3tai**?-t 2 ^TcS^fil^lCfflOSii 

[0 0 4 2] 2;*7C^^3(D®^fi£®lCjf5fiE$tl 

fcJIiS&li. &IB7t^&2lc<fcUffi;*:^l*lcS&;*tu 
|gi*1 0TC©l£AlS!«I«t5. 01 5OT&IR«^ 
ggliSSI ©%^0DSag3t^2€:^^UTU-5(DT. 
10 0" JU±(D^^r>5:aSSft?:tS^T*#, SW&itS 

[0 0 4 3] CO 1 lcM^$tl-51i^* 1 0 0 % 

ft-ci 00° m±<h+#*£iv, L-^u^3En(Dcbe>ic* 
i 1 ) a^s^^ 3 <D*,b&&m?tt^ 2 o^tiAicwu 

( 2 ) IglBTt^gS 2 0 t 2 ;^7E«^^?- 3 
fcifa-.>h (3 0L, 3 0 R) ±f**S-*7K¥Srt 

mTtt<DB\ztifo?zBmmm&tt?5ft9\-m\z->7 
hrsotfasLn. £«ott*s^att« 1 oo%a 

t&jRftq*&tV&. S&C. £«Ott^Btt«1 0 0%S 

[0044] fcfe. JglKTt^^g 2 0 <h 2 ftTESKS?- 
3I4. St|g«>£BTI*-{*IClI*)&$n. S&lCggS: 

tlTO*. L^U^aZ'yMOL, 3 0 R£ttil<0 

^. &rut>^h««5 ott&g-efco. sn 

2 0 t 2 ;^7C«^MT 3 OftM^fiPQH. TkU 



mm=L—y h30L, 30 r nonm*. a^#Hwa 
cDi»ttaofii?LBiPuc*Bi;Tafiw»sn*ctTiwi 

**IC«afl!)*S«tt*«««T«*. 01 5T 

liSBB3t^Sa 2 0 i 2 *teS^^^- 3*2 H&ttMIB 

2 0 <t 2 2*7C«iP«*- 3 * 1 *ttai*fc«figlC«fc IJ1I8T 

[0 0 4 5] 

c 1 ) *ta i o o • a±<D±&fzwn 

(2) /J\£l\F^->/*-(**ftll8) 

gs i ■nocm 

(4) a&ftiRSttlE. 

£ 1 ©5BWIC«fc5iSIR3fc¥3fcli. *KT1 0 
0° U±a>*£&:aURBft&il?itT*. iittl&SISilT 

[0 0 4 6] *fc*2©RW!U:J:*£. ±ISi$lg7t^m 

[0 1 ] z\<D&w<D&Lmnmm i ic«k*«m3t^x<o 

BSE0TS.-5. 

[0 2] c<DKH(DttttKfMM2lcJ:«ttn%¥X0> 
BtE0T*£3. 

[0 3] ca£U<Dtttt*£0l3i::£S&B%¥*<Z> 
KB0T-$>-5. 

[0 4] CO»W(0»fiiSI«§«!|4lcJ:*glB7t^© 
W00T*S. 

[05] z\<D5£w<Dmmnmm5iz£zimx¥m<D 

BrffiBT**. 
[0 6] COf6MoafitHffi«i|6ICj:S«IK3t^<73 
KE0TS.-5. 

[0 7 ] crofgflJico&fiiHiSeiJ 7 fc«fc 
«ffi0T3&-5. 

[0 8 ] C<Df6B.8cDgfc<ii!!fi5eH 1 ©SlgJt^^O«tiR 

[0 9] C©RW©tt**M« 2 

[010] C09&V!0CkB%ffiei3 <DSB%¥*®« 
jRM0T*-5. 

[011] C©5Bfll!<D«fflS«S«4<OlSK3t¥*©« 
|RM0T»*. 

[012] co99enrottffin«fein5 roSH%¥K0tit 



(13) «Hf1 0-1 86 2 4 5 



[@13] z<D¥%w<D&mnmw6<D&mx¥%i<Dm 

«iRg0Tifc*. 
[HI 5] C<D^B^roHfiiro?B^8lC«fc4g|gl*^S 

[SI ] 




[016] a£3ROgigl«®S^gCD«fi!c0-C*-2)„ 

i ashb (a^#oigj*{4§) . 2 sn%¥%. 3 

2 JJC7ca*«^-. G 1 S1L/>XP, G2 

>x». G3 tg3u>xp. G4 m4is>xm 

[02] 




[0 3] 



[0 4] 



(15) 



0- 1 8 6 2 4 5 



[08] 



US 



1 111 



I 

I 

1 1 I I 1 



i 



f 



o 
to 



Sir 



I I I I 



H — h 



e 

i 

1 l l 



in 



F 



I I I I 



I 



I — i — I — 1 — 1 



I i 



i i i 



I 

i — i — i — t — i 




(16) 



ftfflW-l 0- 1 8 6 2 4 5 



[0 9] 



(a) 



I 



s 

BP 

i 



o 



lil t 



i i i i i 



r 



1 1 1 1 



1 1 1 



i 

H — 1 



(b) 



0) 



s 



i i i i 
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i 

i — i — i — i — i 



i i i 




» i it 



(c) 



i i i 



o 



I I 1 I 



ii ii 




(17) 



0- 1 8 6 2 4 5 



[01 0] 



i i i i 



II I ! 



s 



H — h 



\ 

H — I — I 



(b) 



I I I I 



§ 

O 

§ 



I 



I 1 I I I 



ft 



« 



i i i i 



i 

i — i — i — i — i 



(C) 



§ 



f 



I I I I 



1 

I 1 I I 1 



3 



i 

I I 1 I 'J I 1 I I I 




(18) 



&m¥- 1 0- 1 8 6 2 4 5 



[Bin 



(a) 



I I I ! 



3 



8, 



I 

i 

I — h-H — I — I 



1 



i i i i 



t 

\ 

I I I I 1 



tb) 
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I I I I 
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I I I I I 
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I 
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> I I I I 



to 



III ! 



8 



o 



© 

i i i i 



i i i 



i i i i i 




(19) <$m¥--\ 0- 1 8 6 2 4 5 



[01 2] 



(a) 



72 



i i i i 



I 

i 

i i i i i 



8 



4 



• ■ 



i I i i 



i i i i 



I 

I 

— I 



a 

i 

i i i i i 



8 



& 



I — I — I — I 



i 

l l l I I 




(20) t$&8¥ 1 0- 1 8 6 2 4 5 



[01 3] 



(a) 



s 

s 1 1 1 1 



i — i — i — i — i 



o 



r 



i i i i 



I 

I I 1 I I 



ft 



(W 



to 

I I I I 1 I I I I I 



o 



•! 

i 

'■J 

u 



is ' 1 1 1 



I 

I I I I I 
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(21) 



4#H¥1 0- 1 8 6 2 4 5 



1 4] 



I I I I 



8 



I 

I I I I I 
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i — ■ — I — I — l 



(b) 



O 

8 



8 

% 

in 



i i i 



t 

i i i i i 



i i i i 



\T 
i 
if 
i 



% 

in 
i 



I I 1 1 I 



CO 



8 

in 



II II 
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l l l 
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I I I I I I I I I 



s 
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(22) 




1 0- 1 8 6 2 4 5 




